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(54) PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To clean the atmosphere in 
a processing device through gas-liquid contact by using 
pure water, etc., and, at the same time, to reduce the 
running cost of the cleaning by suppressing the using 
amount of the pure water to the minimum at the time of 
performing prescribed processing of a wafer. 
SOLUTION: Impurities are removed from the atmosphere 
in a processing system through gas-liquid contact by 
using pure water which is introduced to a filter device 
101 from an inlet 111 and sprayed from sprayers 131 
and 151 vertically arranged in two stages. The sprayed 
pure water is again led to the sprayers 131 and 151 for 
reusing. The pure water sprayed from the sprayer 151 is 
adjusted to 7** C at which the impurities can be 
removed highly efficiently in a heat exchanger 205. The 
quantity of the pure water newly replenished from a pure 
water replenishing tank 197 is adjusted in accordance 
with the impurity concentration of the pure water after 
the gas-liquid contact detected by means of a 
concentration sensor 200. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Are the processor which performs predetermined processing in predetermined space to 
a processed substrate, and a part of air [ at least ] in said predetermined space is collected. It 
has the stripper which removes the impurity in the collected air concerned, and the air after 
impurity removal is constituted so that it may be returned in said predetermined space after a 
temperature control is carried out. To said stripper The processor characterized by for the 
removal section which impurity removal liquid is contacted to the collected air, and removes an 
impurity having carried out the serial to two or more steps, and equipping them with it. 
[Claim 2] While each removal section is arranged vertical multistage one. each removal section 
Have the gasHiquid-contact section which sprays impurity removal liquid and is contacted to 
recovery air, and the reservoir section which stores the impurity removal liquid which passed the 
gasHiquid-contact section concerned, some impurity removal liquid [ at least ] stored in the 
reservoir section concerned is collected, and it sets in said gasHlquid-contact section. The 
processor according to claim 1 characterized by being constituted so that a reuse may be 
carried out. 

[Claim 3] The impurity removal liquid used in the removal section by the side of the next step is 
a processor according to claim 2 characterized by being the impurity removal liquid overflowed 
from the reservoir section of the removal section by the side of the preceding paragraph. 
[Claim 4] The impurity removal liquid used in the removal section by the side of the bottom at 
least is a processor according to claim 2 or 3 characterized by being tap water, 
[Claim 5] The impurity removal liquid used in the removal section by the side of the maximum 
upper case at least is a processor given in claims 1 , 2. 3, or 4 characterized by being set as 6-8 
degrees C. 

[Claim 6] A part for the new supplement of the impurity removal liquid used in the removal 
section by the side of the maximum upper case at least is a processor given in claims 1, 2, 3, 4, 
or 5 characterized by being constituted so that the removal section by the side of the maximum 
upper case may be supplied after heat exchange is carried out to the effluent from the removal 
section by the side of the bottom. 

[Claim 7] A processor given in claims 1 . 2, 3. 4, 5, or 6 which at least one removal section is 
equipped with the concentration sensor which detects the high impurity concentration in 
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impurity removal liquid, and are characterized by being constituted so that the amount of supply 
of the new impurity removal liquid with which the removal section by the side of the maximum 
upper case is supplemented may be increased, if the concentration detected by the 
concentration sensor concerned exceeds a predetermined value. 

[Claim 8] A processor given in claims 1, 2, 3, 4, 5. 6, or 7 which at least one removal section is 
equipped with the concentration sensor which detects the high impurity concentration in 
impurity removal liquid, and are characterized by being constituted so that the amount of supply 
of the new impurity removal liquid with which the removal section by the side of the maximum 
upper case is supplemented may be decreased, when the concentration detected by the 
concentration sensor concerned is less than a predetermined value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processor which performs predetermined 

processing in predetermined space to a processed substrate, 

[0002] 

[Description of the Prior Art] For example, in photoresist down stream processing in a semi- 
conductor manufacture process, although the development is carried out with the developer 
after applying resist liquid to the front face of processed substrates, such as a semi-conductor 
wafer (henceforth a "wafer"), forming the resist film and exposing a predetermined pattern, in 
performing such a series of processings, the spreading development system is used from the 
former. 

[0003] Usually, this spreading development system is equipped with two or more processors. 
Each processing of heat treatment for putting heat treatment for putting the processed 
substrate after hydrophobing processing (adhesion processing) for these processors raising 
fixable [ of a resist ], the resist processing which performs spreading of resist liquid, and resist- 
liquid spreading on a predetermined temperature ambient atmosphere, and stiffening the resist 
film, and the processed substrate after exposure on a predetermined temperature ambient 
atmosphere, the development which supply and develop a developer to the processed substrate 
after exposure performs according to an individual. Furthermore, carrying-in appearance of the 
wafer which is a processed substrate is carried out by conveyance devices, such as a 
conveyance arm, to said each processor, and predetermined processing is performed one by one 
according to them. 

[0004] Since said each processing needs to be performed under a pure ambient atmosphere, 
while a spreading development system is installed in a clean room, that perimeter and upper part 
are surrounded by proper casing, defecation air supply units, such as the so-called fan filter unit 
(FFU) which unified the fan and the filter, are further prepared in the upper part, and said each 
processor is arranged under the downflow of the air defecated from this FFU. And in order to 
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remove alkali components, such as ammonia in the ambient atmosphere in a spreading 
development system, etc., the chemical filter is installed in the upstream of said defecation air 
supply units, such as FFU. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, since it corresponds to detailed-ization 
of the line breadth of a pattern with high integration of a semiconductor device, the resist 
ingredient of a chemistry magnification mold is used by the end of today, but poor solubility and 
an insoluble neutralization layer will be formed in the front face of a processed substrate, and 
this resist ingredient does not have them for subsequent processing, if it reacts with the 
ammonia in an ambient atmosphere. [ desirable ] For this reason, it is necessary to stop alkali 
components, such as ammonia in the ambient atmosphere in said spreading development system, 
a little as much as possible, and if that value is controlled to 1 or less ppb, formation of such a 
neutralization layer can be prevented. 

[0006] The life of the chemical filter currently installed in the conventional spreading 
development system was influenced about this point by the humidity in a system, the amount of 
an alkali component, and the flow rate per [ which passes a chemical filter ] unit time amount of 
air. Therefore, the exchange stage of a chemical filter had also become the cause which causes 
the fall of a throughput in order to stop the whole system, in case prediction is difficult and 
exchange. Moreover, the chemical filter is expensive and had led also to the jump of a running 
cost. 

[0007] Then, artificers replaced with the above-mentioned chemical filter, and it tried to remove 
the alkali component in an ambient atmosphere by the so-called gas liquid contact with impurity 
removal liquid. 

[0008] However, in the gas liquid contact having removed the impurity simply, the removal 
effectiveness of impurities, such as an alkali component contained in the ambient atmosphere in 
a spreading development system, is low. When the concentration of an impurity is especially high, 
it is difficult to realize removal for maintaining the ambient atmosphere in a system to suitable 
cleanliness. Furthermore, it is used in the case of a gas liquid contact, for example, the running 
cost which impurity removal liquid, such as pure water, takes cannot be disregarded, either. 
[0009] Although it is considering removing impurities, such as an alkali component in an ambient 
atmosphere, by the gas liquid contact as the basic configuration, without making this invention in 
view of this point, and using a chemical filter, even if an impurity is high concentration, while 
removing this efficiently, it is making to reduce the running cost concerning impurity removal Into 
the solution technical problem. 
[0010] 

[Means for Solving the Problem] In order to solve said technical problem, according to claim 1, 
are the processor which performs predetermined processing in predetermined space to a 
processed substrate, and a part of air [ at least ] in said predetermined space is collected. It has 
the stripper which removes the impurity in the collected air concerned, and the air after impurity 
removal is constituted so that it may be returned in said predetermined space after a 
temperature control is carried out. To said stripper The processor characterized by for the 
removal section which impurity removal liquid is contacted to the collected air, and removes an 
impurity having carried out the serial to two or more steps, and equipping them with it is offered. 

[001 1] According to such a processor, after the air collected from the predetermined space of a 
processor is introduced to a stripper, in two or more removal sections with which the stripper 
concerned was equipped, an impurity will be gradually remoyed by the gas liquid contact. 
Therefore, even if it is the case that the high impurity concentration in the air collected even if 
is high, an impurity can be removed efficiently, it can be made desired cleanliness, and it is 
possible to supply the air of suitable cleanliness to the predetermined space of said processor. 
[0012] While being arranged vertical multistage one at claim 2, in the processor of said claim 1, 
each removal section like a publication each removal section It may have the gas-liquid-contact 
section which sprays impurity removal liquid and is contacted to recovery air, and the reservoir 
section which stores the impurity removal liquid which passed the gas-liquid-contact section 
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concerned, and you may constitute so that some impurity removal liquid [ at least ] stored in the 
resen^oir section concerned may be collected and a reuse may be carried out in said gasHiquid- 
contact section. Thus, since the reuse of some impurity removal liquid [ at least ] is carried out, 
it can aim at saving of the impurity removal liquid which must newly be filled up. 
[0013] You may make it use the impurity removal liquid overflowed from the reservoir section of 
the removal section by the side of the preceding paragraph in the impurity removal liquid 
according to claim 3 used in the removal section by the side of the next step like in the 
processor of claim 2. Consequently, since it is not necessary to supply impurity removal liquid 
newly to the removal section by the side of the next step, saving of impurity removal liquid can 
be aimed at further, 

[0014] By the way, since the removal section by the side of the bottom at least is what bears 
the role like a pre-filter so to speak for removing the collected impurity of air coarsely among 
the removal sections arranged the vertical multistage one in a stripper given in claims 2 and 3, 
cleanliness of the impurity removal liquid used here, such as pure water, does not necessarily 
need to be high. Then, you may make it adopt tap water as impurity removal liquid according to 
claim 4 used in the removal section by the side of the bottom at least like. Since availability and 
handling nature are easy for tap water, reduction of the cost concerning the impurity removal 
liquid used by the stripper concerned can be aimed at. 

[0015] In the further above-mentioned processor, if the impurity removal liquid according to 
claim 5 used in the removal section by the side of the maximum upper case at least like is set as 
6-8 degrees C, a still more desirable result will be obtained. According to artificers' knowledge, it 
is because the impurity in air is removable at the highest effectiveness by adjusting impurity 
removal liquid before and after 7 degrees C. 

[0016] In each processor of claims 1-5, after heat exchange of the part for the new supplement 
of the impurity removal liquid according to claim 6 used in the removal section by the side of the 
maximum upper case at least like is carried out to the effluent from the removal section by the 
side of the bottom, it may constitute so that the removal section by the side of the maximum 
upper case may be supplied. Even when adjusting the impurity removal liquid newly filled up by 
adopting this configuration to predetermined temperature, heat energy required for this 
temperature control can be saved. 

[0017] It has the concentration sensor according to claim 7 which detects the high impurity 
concentration in impurity removal liquid in at least one removal section like, and when the 
concentration detected by the concentration sensor concerned exceeds a predetermined value, 
you may make it make the amount of supply of the new impurity removal liquid filled up at the 
removal section by the side of the maximum upper case increase in each processor of said 
claims 1-6. Thus, if the amount of supply of new impurity removal liquid is adjusted based on the 
detection result of a concentration sensor, the predetermined space of the processor concerned 
can be maintained at an always suitable clarification ambient atmosphere. In addition, supplying 
new impurity removal liquid beyond the need will be lost, saving of impurity removal liquid can be 
aimed at. and it will contribute to reduction of a running cost. That Is. the amount of suitable 
impurity removal liquid can be set up according to the concentration of the impurity in air. 
[0018] As indicated to claim 8 further again, at least one removal section is equipped with the 
concentration sensor which detects the high impurity concentration in impurity removal liquid, 
and when the concentration detected by the concentration sensor concerned is less than a 
predetermined value, you may constitute so that the amount of supply of the new impurity 
removal liquid with which the removal section by the side of the maximum upper case is 
supplemented may be decreased. By this configuration, since supplying impurity removal liquid 
superfluously [ ** ] is prevented when the concentration of an impurity is low (i.e., when the high 
impurity concentration in processing air is low), efficient removal can be performed and waste of 
impurity removal volume can be prevented. 
[0019] 

[Embodiment of the Invention] Hereafter, if 1 operation gestalt of this invention is explained 
based on drawing, drawing 1 - drawing 3 are drawings of the whole configuration of the spreading 
development system 1 as a processor concerning the gestalt of this operation, and signs that 
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drawing 1 saw the flat surface and drawing 2 saw a transverse plane and drawing 3 from the 
tooth back are shown respectively. 

[0020] The cassette station 10 for this spreading development system 1 to carry in in a system 
the cassette C by which the wafer W as a processed substrate is contained per two or more 
sheets, for example, 25 sheets, or take it out from a system, The processing station 1 1 which 
comes to carry out multistage arrangement of the various processors which perform one 
predetermined processing at a time to Wafer W in a spreading development process in a 
predetermined location. It has the configuration which connected to one the interface section 12 
for delivering Wafer W between the exposure processors (not shown) adjoined and formed in this 
processing station 1 1 . 

[0021] At said cassette station 10. as shown in drawing 1 . four cassettes C turn each wafer 
entrance to the processing station 1 1 side, and are laid in the location of locating-lug 20a on the 
cassette installation base 20 used as the installation section by the single tier, for example. This 
cassette array direction [ two or more ] (The direction of X) And the movable wafer conveyance 
object 21 can move in the wafer array direction (Z direction; perpendicular direction) of the 
wafer W contained in Cassette C freely along with conveyance way 21a. and each cassette C 
can be alternatively accessed now. 

[0022] Furthermore, this wafer conveyance object 21 can be freely rotated in the direction of 
theta, and can also access now the alignment unit ALIM belonging to the 3rd below-mentioned 
processor group G3 arranged at the processing station 11. and the extention unit EXT. 
[0023] In said processing station 11 , as shown in drawing 1 , the main wafer conveyance means 
22 of a perpendicular conveyance mold is formed in the core, multistage accumulation 
arrangement of the various processors is carried out over 1 set or two or more groups around it, 
and the processor group is constituted. In the spreading development system 1 Are **. five 
processor groups G1 and G2, 03, and the configuration that can arrange G4 and G5. the 1st and 
2nd processor groups G1 and G2 are arranged at a system transverse-plane side, and 3rd 
processor group G3 adjoins the cassette station 10. It is arranged, and the 4th processor group 
G4 adjoins the interface section 12, is arranged, and can arrange the 5th processor group G5 
further shown with the broken line to a tooth-back side. 

[0024] The processor COT1 and COT2 of the spinner mold which performs predetermined liquid 
processing in the 1st processor group G1 to Wafer W within the processing container CP as 
shown in drawing 2 , for example, photo lithography processors, has put on two steps 
sequentially from the top. Processing equipment DEVI and DEV2 has put on the 2nd processor 
group G2 sequentially from the top in two steps. 

[0025] As shown in drawing 3 . to 3rd processor group G3 Wafer W It puts on an installation base 
(not shown). Predetermined processing The processor of the oven mold to perform, for example, 
cooling processing The cooling equipment COL and canal-ized processing to perform Adhesion 
device AD and alignment to perform The post baking equipment POBAKE which performs heat- 
treatment after Puri oven PREBAKE which performs heat-treatment before the alignment 
equipment AUM to perform, extention equipment EXT, and exposure processing, and exposure 
processing has put on eight steps sequentially from the bottom. 

[0026] The processor COL of an oven mold, for example, cooling equipment, extention cooling 
equipment EXTCOL, extention equipment EXT, cooling equipment COL, Puri oven PREBAKE, and 
post baking equipment POBAKE have put on the 4th processor group G4 sequentially from the 
bottom in eight steps. 

[0027] As shown in drawing 1 and 2, the pickup cassette CR of a portable mold and the buffer 
cassette BR of a fixed mold are arranged in the forward surface part of this interface section 12 
at two steps, the circumference aligner 23 is arranged in the tooth-back section, and the wafer 
conveyance object 24 is formed in the center section. This wafer conveyance object 24 moves 
to the direction of X, and a Z direction (perpendicular direction), and can access now both the 
cassettes CR and BR and the circumference aligner 23. Furthermore, said wafer conveyance 
object 24 is constituted so that the rotation to the direction of theta and migration in the 
direction of Y may also be attained, and the extention equipment EXT belonging to the 4th 
processor group G4 by the side of the processing station 1 1 and an acljoining exposure 
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processor (not shown) carry out wafer delivery, and it can be accessed now also to a base. 
[0028] As opposed to the 5th processor group G1-G5 and the interface section 12 the spreading 
development system 1 concerned — setting — conveyance way 21a of said cassette installation 
base 20 carried out and the wafer conveyance object 21. and the 1- As shown in drawing 2 , so 
that the downflow of pure air may be formed from the upper part The high efficiency filters 51, 
such as a ULPA filter, are formed in the system upper part at said every three zones (the 
cassette station 10, the processing station 1 1, interface section 12). And a pure downflow is 
formed as it was defecated when the air supplied from the upstream of this high efficiency filter 
51 passed this high efficiency filter 51, and it was shown in the continuous-line arrow head and 
broken-line arrow head of drawing 2 . Moreover, especially to the photo lithography processors 
C0T1 and C0T2, as shown in drawing 4 , duct piping is suitably carried out so that a pure 
downflow may be formed independently also to the interior. 

[0029] As the perimeter of the spreading development system 1 is shown in drawing 4 , it is 
surrounded in a side plate 61 and 62 grades, and further, a top plate 63 is minded. Space P is 
minded between the air hole plates 64. and the bottom plate 65 is formed. And the wall duct 66 
is formed in the 1 side of a system, and it leads to the head-lining chamber 67 formed in the 
top-plate 63 inferior-surface-of-tongue side. 

[0030] The exhaust port 68 is formed in the bottom plate 65, and the bottom ambient 
atmosphere in the system collected through the air hole plate 64 is led to the lower space 70 in 
the false-floor structure of the clean room divided to the upper floor 52 by the exhaust pipe 69 
connected to this exhaust port 68. On the other hand, the part is introduced with the 
introductory tubing 71 connected to the exhaust pipe 69 to the filter equipment 101 as a 
stripper. In addition, you may constitute so that it may pass to intensive exhaust air systems, 
such as works, and the exhaust air place of an exhaust pipe 69 can adjust [ the dampers 72 and 
73 interposed in an exhaust pipe 69 and the introductory tubing 71. respectively ] now the rate 
of the air introduced to filter equipment 101, and the air exhausted to an intensive exhaust air 
system. The air from which alkali components, such as ammonia, were removed by the gas liquid 
contact is sent out to said wall duct 66, and blows off as a downflow in a system through a 
delivery valve 74 in filter equipment 101 through the high efficiency filter 51 installed under the 
head-lining chamber 67. 

[0031] In addition, since a part of air exhausted from the processing station 1 1 is exhausted as 
mentioned above to intensive exhaust air systems, such as works, in order to compensate the 
part, the comparatively pure air of the up space 75 in the false-floor structure of a clean room is 
introduced through a feed pipe 76 to said filter equipment 101, 

[0032] About photo lithography processor COT1 in the 1st processor group G1 installed in the 
processing station 1 1 interior, the subchamber 83 is separately formed in the upper part in the 
casing 82 which constitutes that outer wall, and this subchamber 83 is opened for free passage 
with the wall duct 66 of a system. Therefore, the air which flows the inside of the wall duct 66 
after defecating is breathed out as a downflow in casing 82 through the high efficiency filter 84 
installed under the subchamber 83. In addition, you may make it introduce the downflow from the 
head-lining chamber 67 into casing 82, without forming the subchamber 83. The ambient 
atmosphere in casing 82 is exhausted from the exhaust pipe 86 formed separately in the space P 
under the air hole plate 64. 

[0033] Photo lithography processor COT2 has the same configuration as above-mentioned photo 
lithography processor C0T1. That is, the subchamber 93 is formed in the upper part in casing 92, 
and this subchamber 93 is open for free passage with the wall duct 66. Therefore, the air which 
flows the inside of the wall duct 66 after defecating is breathed out as a downflow in casing 92 
through the high efficiency filter 94 installed under the subchamber 93, In addition, you may 
make it introduce the downflow from the head-lining chamber 67 into casing 92 also in photo 
lithography processor COT2, without forming the subchamber 93. And the ambient atmosphere in 
casing 92 is exhausted from an exhaust pipe 86 in the space P under the air hole plate 64. 
[0034] In the above-mentioned spreading development system 1 , desirable process conditions 
may be respectively acquired for the direction which set up the wind speed etc. for every 
various processors incorporated, then, casing 82 and casing 92 are alike, respectively, and it 
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receives and you may make it form an each small fan, an adjustable damper, etc. in the interior 
of the subchamber 83 in photo lithography processors COTl and C0T2, and the subchamber 93, 
and form the independent pure downflow 

[0035] Next, the configuration of filter equipment 101 is explained in full detail. As shown in 
drawing 5 . filter equipment 101 can be divided roughly into induction 110, the 1st impurity 
removal section 130. the 2nd impurity removal section 150, the sending-out section 170, and the 
impurity removal liquid circulation section 190. 

[0036] A part of air collected from the processing station 1 1 as mentioned above is introduced 
via the introductory tubing 71 in Space S from the inlet 1 1 1 established in induction 110. The 
drain pan 1 1 2 for [ which stores some impurity removal liquid, such as pure water, for example ] 
having been used in the 1st impurity removal section 130 and the 2nd impurity removal section 
150 is formed in induction 110. With the effluent pipe 1 14, impurity removal liquid, such as pure 
water stored by the drain pan 1 12. is discharged via the below-mentioned heat exchanger 191 to 
a factory drainage system etc., and the discharge of the impurity removal liquid can be freely 
adjusted by the bulb 1 1 5. Hereafter, when pure water is used as impurity removal liquid, it bases 
and explains. 

[0037] The atomiser 131 which has spraying nozzle 131a for spraying pure water in the shape of 
[ detailed ] Myst to the gas-liquid-contact space Ml is formed in said 1st impurity removal 
section 130. Moreover, the restoration section 132 which consists of a nonwoven fabric etc. in 
order to make it distribute and to make it dropped equally is formed in said gasHiquid-contact 
space Ml bottom, carrying out the trap of the pure water sprayed from spraying nozzle 131a. 
[0038] The pan 133 for catching the pure water dropped from this restoration section 132 is 
formed in the restoration section 132 bottom. Vent-pipe 133a for leading the air which goes up 
from Space S to a pan 133 in the restoration section 132 and the gas-liquid-contact space Ml 
is installed in the vertical direction. Furthermore, as for this vent-pipe 1 33a, the function for 
leading to the above-mentioned drain pan 112 also sets and has the pure water which 
overflowed the pan 1 33. 

[0039] the aforementioned restoration section 132 — pan — between 133. the cap 134 formed 
in the shape of an umbrella is formed so that the pure water from the restoration section 132 
may not trickle into the drain pan 112 directly. And while said cap 134 is installed right above 
vent-pipe 133a for dropping prevention of pure water, the proper clearance for passing air is 
secured. 

[0040] Demister 135 for removing Myst in the air which passed through the gas-liquid-contact 
space Ml is formed in the topmost part of the 1st impurity removal section 130. 
[0041] The 2nd impurity removal section 150 is arranged in the upper part of the 1st impurity 
removal section 1 30 mentioned above, and has the same composition as the 1 st impurity 
removal section 1 30 fundamentally. That is, the pan 1 53 possessing vent-pipe 1 53a is installed in 
the bottom, and the cap 154 is formed above said vent-pipe 153a. The restoration section 152 
and the atomiser 151 possessing spraying nozzle 151a are formed in the upper gas-liquid- 
contact space M2 of cap 1 54. And Demister 1 55 which carries out uptake of Myst is formed in 
the topmost part. 

[0042] With the gestalt of this operation, the 1 st impurity removal section 1 30 and the 2nd 
impurity removal section 150 have composition arranged at two steps of upper and lower sides 
as shown In drawing 5 . According to this configuration, a part to have overflowed among the 
pure water caught by the pan 153 of the 2nd impurity removal section 150 arranged at the 
bottom can be supplied to the 1st impurity removal section 130 arranged at the bottom. 
Therefore, to the 1 st impurity removal section 1 30 arranged at the bottom, supply of new pure 
water is unnecessary and saving of pure water can be aimed at as a result. 
[0043] The air from which the impurity was removed in the 1 st above-mentioned impurity 
removal section 130 and the 2nd impurity removal section 150 is led to the blower 171 currently 
installed in the sending-out section 170. Moreover, the comparatively pure air of the above 
mentioned up space 75 is introduced from an air supplying opening 1 72 to the sending-out 
section 1 70. And the air from which the impurity was removed, and the air introduced from the 
air supplying opening 1 72 are sent out to the below-mentioned heating device 1 73 and the 
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below-mentioned humidifier style 174, after being mixed with a blower 171. 
[0044] The heating device 173 has the device in which the air sent out by the blower 171 is 
heated even to predetermined temperature, and the humidifier style 1 74 has the device which 
humidifies the air which became predetermined temperature by the heating device 173 even to 
predetermined humidity. The air adjusted to desired temperature and humidity of 23 degrees C, 
for example, temperature, and 40% of relative humidity is sent out by these heating device 1 73 
and the humidifier style 174 from the sending^out opening 175. In addition, it is free to send out 
the air of the temperature-and-humidity conditions which control of the heating device 1 73 and 
the humidifier style 1 74 was controlled by the special control unit (not shown), and were set as 
arbitration. In addition, the humidifier style 174 and the heating device 173 may be installed in 
the upstream of a blower 171. Then, in Demister 155. removal and minute Myst which was not 
able to carry out uptake can be heated, and can be first, evaporated by the heating device 1 73, 
and the bad influence to the device of the blower 171 and others which will be located in the 
downstream can be prevented. 

[0045] The circulatory system for circulating the pure water caught by the pan 133 in said 1st 
impurity removal section 1 30 and the pan 1 53 in the 2nd impurity removal section 1 50 to an 
atomiser 131 and an atomiser 151, respectively is prepared in the impurity removal liquid 
circulation section 190. 

[0046] The pump 193 is interposed in the circulation pipe 192, and the pure water currently 
caught by the pan 133 is fed and sprayed with this pump 193 to an atomiser 131. On the other 
hand, the pure water caught by the pan 153 can be drained to the middle tank 196 with the 
wastewater pipe 195 with which the bulb 194 which can be adjusted freely was infixed whenever 
[ closing motion ]. 

[0047] Furthermore, the supplement pipe 1 99 with which the bulb 1 98 which can be adjusted 
freely was infixed whenever [ closing motion ] connects, and the middle tank 196 and the pure- 
water supplement tank 1 97 can supply the fresh pure water which does not contain the impurity 
currently stored by the pure-water supplement tank 197 to the middle tank 196. 
[0048] Into the pure water currently stored by the pan 133 in said 1st impurity removal section 
130, the concentration head 200 for detecting the concentration of the impurity contained in this 
pure water is arranged, and the controller 201 which opens and closes a bulb 194 and a bulb 198 
is installed based on the detection result of this concentration sensor 200. 
[0049] The above-mentioned heat exchanger 191 is formed in the downstream of the middle 
tank 1 96, and heat exchange of the pure water from this middle tank 1 96 is carried out to the 
pure water drained from said drain pan 1 1 2. The pure water by which the delivery pipe 202 was 
furthermore connected to the heat exchanger 191, and heat exchange was carried out in the 
heat exchanger 191 is fed with the pump 203 interposed in this delivery pipe 202 to said 
atomiser 151 side. In addition, the heat exchanger 205 for carrying out heat exchange is formed 
in the delivery pipe 202 between the refrigerants of a refrigerator 204, and it is possible to adjust 
the pure water fed to an atomiser 151 to desired temperature. 

[0050] If the spreading development system 1 concerning the gestalt of this operation is 
constituted as mentioned above and explains actuation of this spreading development system 1 
below, first, at the cassette station 10, the wafer conveyance object 21 will access the cassette 
C which has held the wafer W before the processing on the cassette installation base 20, and it 
will pick out one wafer W from that cassette C. After that, even the alignment equipment AUM 
first arranged in the multistage equipment of 3rd processor group G3 by the side of processing 
SUTENSHON 1 1 moves, and the wafer conveyance object 21 transfers Wafer W into this 
alignment equipment AUM. 

[0051] And after cage hula doubling and centering of Wafer W are completed in alignment 
equipment AUM, the main wafer conveyance means 22 moves the wafer W which alignment 
completed before reception and adhesion device AD located in the lower berth of this alignment 
equipment AUM, said wafer W is carried in in equipment, and predetermined resist liquid 
spreading processing etc. is carried out to Wafer W in each processor below. 
[0052] In the spreading development system 1, the predetermined air speed, for example, the 
downflow by which 0.35 m/s - 0.5 m/s was defecated, is formed during the processing in such 
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each processor, and the particle generated in a system, an organic component, ion, an alkali 
component, etc. are conveyed below by this downflow, and are introduced from Space P through 
the air hole plate 64 to the inlet 111 of filter equipment 101. 

[0053] The introduced air is led to the restoration section 1 32 via vent-pipe 1 33a installed by 
the pan 1 33 from an inlet 111. Impurities, such as particle contained in air. an organic 
component, ion, and an alkali .component, are removed by the pure water with which the 
restoration section 132 is filled up. As for the air which furthermore passed said restoration 
section 132, an impurity is removed in the gasHiquid-contact space Ml by the gas liquid contact 
with the pure water of the Myst condition from an atomiser 131. Thus, in the restoration section 
132. in order to perform impurity removal in the gasHiquid-contact space Ml again to the air 
after pre fill tray SHON was carried out so to speak, removal effectiveness will become very 
high. 

[0054] The air from which the impurity was removed in the gas-liquid-contact space Ml is led to 
the restoration section 152 and a pan via vent-pipe 153a installed by the pan 153 in the gas- 
liquid-contact space M2, after Myst is removed in Demister 135. In the restoration section 152 
and the gas-liquid-contact space M2, an impurity is removed like the case in the above- 
mentioned restoration section 132 and the above-mentioned gas-liquid-contact space Ml. Thus, 
even if the impurity in the air collected by performing impurity removal in two steps contains by 
high concentration, the high air of cleanliness can be created. In addition, although it consists of 
gestalten of this operation so that removal processing of an impurity may be repeated twice, the 
count of removal processing of an impurity is increased and you may make it raise cleanliness 
further. 

[0055] Myst is removed by Demister 1 55 and the air from which the impurity was removed in the 
gas-liquid-contact space M2 is introduced to a blower 171. In said blower 171, it is mixed with 
the comparatively pure air of the up space 75 introduced from an air supplying opening 1 72. and 
this defecated air is sent out from the sending-out opening 175 via the heating device 173 and 
the humidifier style 174, In addition, although it consists of gestalten of this operation so that the 
comparatively pure air of the up space 75 in the false-floor structure of a clean room where said 
spreading development system 1 is installed may be introduced from an air supplying opening 
1 72. you may ask not only for this but for a source of supply separately. 

[0056] Once the trap of the pure water of the shape of Myst sprayed from spraying nozzle 151a 
of an atomiser 151 for the gas liquid contact is carried out to the restoration section 152, the 
part is transmitted to direct, a part is transmitted to the top face of cap 1 54, and water is 
caught by the pan 153. The pure water of a part which overflowed the pan 153 after that will be 
dropped from vent-pipe 153a currently installed by the pan 153. Via Demister 135, the gas- 
liquid-contact space Ml, a filler 132, and cap 134, it passes through the pure water pan 133, and 
it is caught. And with the circulation pipe 1 92. it circulates through the pure water caught by the 
pan 133 to an atomiser 131, and it is sprayed in the gas-liquid-contact space Ml. In addition, if a 
pump 193 increases the flow rate of the pure water through which it circulates from a pan 133 to 
an atomiser 131. since the pure water of the shape of Myst in the gas-liquid-contact space Ml 
will increase, the impurity removal effectiveness in air improves. 

[0057] Thus, in 1 30 of the 1 st impurity removal section, in order to carry out the reuse of the 
pure water used in the 2nd impurity removal section 1 50 arranged at the bottom, it is possible to 
save the newly supplied pure water, 

[0058] The concentration sensor 200 for detecting the high impurity concentration in the pure 
water stored as mentioned above is formed in the pan 133. The change in the high impurity 
concentration in the air collected from the processing station 1 1 is notably reflected to the high 
impurity concentration in the pure water after the gas liquid contact caught by the pan 1 33. 
When the detection result of the high impurity concentration by the concentration sensor 200 
exceeds a predetermined value, a controller 201 controls a bulb 194 and a bulb 198, and supplies 
fresh pure water to the middle tank 196 from the pure-water supplement tank 197. Thereby, 
from an atomiser 151, pure water with low high impurity concentration is sprayed, and the 2nd 
impurity removal section 1 50 and the impurity removal capacity of recovery air [ in / further / 
the 1 st impurity removal section 1 30 arranged caudad ] can be raised. 
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[0059] In addition, said controller 201 was controlled to control a bulb 194 and a bulb 198 and to 
supply fresh pure water from the pure-water supplement tank 197, when the detection result of 
the high impurity concentration by the concentration sensor 200 exceeded a predetermined 
value, but when the detection result of the high impurity concentration by the concentration 
sensor 200 is less than a predetermined value in it and coincidence, it may suspend supply of 
fresh pure water, or it may constitute it so that it may control to decrease the amount of supply. 
By doing so, in order to attain predetermined high impurity concentration, supply of pure water 
can be maintained in a necessary minimum amount, the overage of fresh pure water can be 
prevented, and a running cost can be reduced. 

[0060] Since it is sprayed from an atomiser 151 after the pure water currently furthermore 
stored by the middle tank 196 is adjusted to predetermined temperature, for example. 7 degrees 
C. by the heat exchanger 205 interposed in the delivery pipe 202, it can expect the high impurity 
removal effectiveness. 

[0061] By the way, the pure water drained from the drain pan 1 12 in the heat exchanger 191 
prepared in the preceding paragraph of this heat exchanger 205 and the pure water with which 
heat exchange was performed and with which the reserve temperature control was made so to 
speak are introduced to the aforementioned heat exchanger 205. Therefore, in the temperature- 
control process of the pure water in the above-mentioned heat exchanger 205, it is possible to 
make the burden of the refrigerator 204 which supplies a refrigerant to this heat exchanger 205 
mitigate. 

[0062] It may replace with the filter equipment 101 mentioned above, and the filter equipment 
102 shown in drawing 6 may be adopted. In this filter equipment 102, to the atomiser 21 1 
belonging to the 1st impurity removal section 130, tap water is supplied via a delivery pipe 212, 
and it is constituted so that tap water may be sprayed from spraying nozzle 21 la in the gas- 
liquid-contact space Ml. In addition, except the member relevant to an atomiser 21 1, since filter 
equipment 102 is the same configuration as said filter equipment 101, it attaches the sign same 
about a common member, and omits each explanation. 

[0063] In filter equipment 102, it has the composition that the impurity removal section was 
accumulated on two steps, and high impurity removal effectiveness is not required from the 1 st 
impurity removal section 1 30 of positioning like a pre-filter so to speak, but it may also become 
exaggerated spec, to use expensive pure water rather. In the 1st impurity removal section 130, 
since availability and handling nature use easy tap water, it is possible to reduce the amount of 
pure water used by the filter equipment 102 whole, and reduction of a running cost can be aimed 
at [ in / both / this point filter equipment 102 ] as a result. 

[0064] In addition, with the gestalt of said operation, although the impurity removal section was 
arranged to two steps of upper and lower sides, the multistage arrangement not only of this but 
the three impurity removal sections or more may be made to be able to carry out in the vertical 
direction, and the removal effectiveness of the impurity in air can be raised further in this case. 
Exhaust heat of a refrigerator 204 may be asked for a part or all of heat energy required for the 
heating device 1 73 further again. That is, in case it heats according to the heating device 1 73, 
the heat generated from a refrigerator 204 may be used. It becomes possible to raise the 
energy-saving effectiveness by doing so. 

[0065] Although the gestalt of this operation was constituted above as a spreading development 
system which performs resist spreading processing and a development to a wafer This invention 
receives the processor C0T1 and COT2 not only this but according to each, for example, photo 
lithography processors, and processing equipment DEVI and DEV2. It is applicable also to the 
membrane formation equipment used for the equipment which may carry out chisel application, in 
addition performs membrane formation processing under a predetermined heat ambient 
atmosphere to a wafer, for example, oxide-film formation. Moreover, a processed substrate may 
also be for example, not only a wafer but a glass substrate for LCD. 
[0066] 

[Effect of the Invention] According to the processor of claims 1-8. since the impurity in air is 
gradually removable in two or more removal sections, high removal effectiveness is expectable. 
Therefore, also to air with high high impurity concentration, it is possible to perform impurity 
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removal suitably and the inside of the predetermined space of a processor can always be 
maintained at a pure ambient atmosphere. 

[0067] In the processor of claims 2 and 3, since the circulation reuse of the impurity removal 
liquid used is carried out. it can reduce the amount of the newly filled-up impurity removal liquid. 
Thereby, reduction of a running cost can be aimed at. It is still more possible to reduce the 
amount of the newly filled-up impurity removal liquid further, in order to use the impurity removal 
liquid used in the preceding paragraph in the next step side of the removal section which has 
been arranged vertical multistage one according to the processor of claim 3, and this contributes 
to the further running cost reduction. 

[0068] In the processor of claim 4, since tap water is used as impurity removal liquid, reduction 
of the cost concerning impurity removal liquid can be aimed at. 

[0069] According to the processor of claim 5, it is possible to perform impurity removal at high 
effectiveness to the collected air. 

[0070] According to the processor of claim 6, reduction of the heat energy required in case a 
part for the new supplement of impurity removal liquid is set as predetermined temperature can 
be aimed at. 

[0071] According to the processor of claims 7 and 8, according to the high impurity 
concentration in the air collected from the predetermined space of a processor, the amount of 
the impurity removal liquid filled up newly can be adjusted. Therefore, while the predetermined 
space of a processor is maintainable in an always pure ambient atmosphere, reduction of the 
cost concerning impurity removal liquid is also realizable. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view seen from the flat surface of the spreading development 
system concerning the gestalt of operation of this invention. 

[Drawing 2] It is the explanatory view seen from the transverse plane of the spreading 
development system of drawing 1 . 

[Drawing 3] It is the explanatory view seen from the tooth back of the spreading development 
system of drawing 1 . 

[Drawing 4] It is the explanatory view of the longitudinal section showing the internal 
conflguration of the processing station belonging to the spreading development system of 
drawing 1 . 

[Drawing 5] It is the explanatory view of the longitudinal section showing the internal 

configuration of the filter equipment in the spreading development system of drawing 1 . 

[Drawing 6] The filter equipment of drawing 5 is the explanatory view of the longitudinal section 

showing the internal configuration of other different filter equipments. 

[Description of Notations] 

1 Spreading Development System 



JP-A-H 11-40497 



Page 13 



101,102 Filter equipment 

1 30 1 st Impurity Removal Section 

133.153 Pan 

1 50 2nd Impurity Removal Section 
191.205 Heat exchanger 
200 Concentration Sensor 
204 Refrigerator 

C0T1, C0T2 Photo lithography processor 
Ml, M2 Gas-liquid-contact space 
W Wafer 
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[0 0 3 0] js^estcn, fifane 8*<jgj^$nT*5 
??Hm«. :L<om%a 6 8 ictti^snfeSfm® 6 9 JcJ; 
«iii{c*3W-&TSe^PBl7 0'\^*vn^. #m«6 

;^j:oTli-5„ ;^*Dg^MW6 9CDSf^5fe«, ^J;1«X«;^ 

^ms 1 0 1 ^mx^n^^m.tm'pmnm^wn.^n 
^^^<t<^tij^«. w^-ife 9 i:«AW7 1 iz^n^n 

lf\-WtVrzy>/^7 2, 7 3iZJ:-DXmmX'^^J^o\Zti. 

n, >/N*6 7<DT:^tc:^g$n;ti«ttfi^7-i';i' 

[0 0 3 1] tj:iomm7.^-->3>i iA^^mm.-^nrc 
^m<D-mt. ±m(D^o\zj:mtiii(Dm^m^m^m 

[0 0 3 2] «iax^-->3>i irtgptr^s^nfe^ 
1 <o9s,mmmm g , tcij tt-s Hsas^g c o t . 

iZ, SiJji1i-y^A'>/N*8 3*^jgfig$nTViT, CKDit:/ 
5^^>A'8 3 ttv'X-xACOgyi^ h 6 6 tiSa^tlTVi 

(^■^mt, •9-7*g^-v>/N*8 3cDT:^icigfi$nAc?i5i4flg 

■7 ^ Jl^^ 8 4 <£::fh UT, -fr— >>i7'8 2 F^fC^^'i' >7 a 

>7D-^'>--->>y8 2j^-v^A-r'5J:c>»CLXfect 

6 56»^3l^7HS6 4T©?gfc1P'vtJ^^$n-5J;5fcnc 

[0 0 3 3] U'v'T, h^!aSSBCOT2tt±aiC0l/-:/X 

t>^—'>>if9 2m<D±miZ\t, ■9-:r^-v>A*9 3 3&^}g 
^$n. CO-y-y^^A-Wtg 3ttgy^5' h 6 6 ii^Mb 

xii^. i^fcA^-DT^yi; he efH^^n^mmt^n 

fc^^<D^mt, •t^y5^v>/^'9 3®T:?5r(C|gg$nfcJS5 

:7D— tbTtttts^n-s, /itiU'iJx hifflasMcoT 
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#5^^>A6 7 A^e,CDy'^>:7D — ^y— -»i7'9 2rt 
'vSA-r^ct^lCbTfe.tl/n ^bX-y— i'>y9 21^ 

[0 0 3 4] ±^^<Dm^m^mm'>7.y^z:. i jcijt^x 
«. ffl*-ji*nxi.>ss«MiiSSSJcajg^sr^^b 

fc;^*^, ^•«$fib^>yD-b7.*^;o^^§e.n-5«■&/&i* 

■5, ^ClX'l^v'X hJglSSSCOT,. COTztCjott-g) 
SB{C#4?/JnS7 r >-^BI|g3'^>/1iii f?£^Jtx. -ir— 

>i^8 2io^lftr-i^yif9 2(D'tri^rnzML-x, n 

[0 0 3 5] 'Aizy^jii^mmi 0 1 <Dmmz'z>\,^xm 
aif-s. ia5tc^-rj;5ic:7^;u^^iai o itt^ASc 
110. m.i ©^*fi!ifi^.*gE 130. m2 coTm^^^^ 
SB 1 5 0 . mmm 17 0. ^mmm^mmm^ i 9 o tc 

20 (0 0 3 6] Jij^Ocfc^lcMSXT^— ->a > 1 Id^iSlEl 
iRSn7tSao-gi5«, ^A«7 1*SfibX. ^Ag5 

1 1 oizmn^tiftmxn 1 1 iTj^f.^rHfS'v^A^n 

»Agi51 1 OtC«. m 1 co^M4^|^*g|5 1 3 0*3± 
urn 2 W^Ji6tll^-*ge 15 0 Xis^ffl $n/c^J^tf*i6*;^£ 

1 1 2/&«l9:tt^nxV»-5, HU-f >/1>l 1 2tcK=@;$ 
n/c*ie*7^f:t'co^M#)^£«e^«»?g[A'1' >^1 1 4tCj;:3 
X. ^ai<^,^3^^§gl 9 1 *S14bX, 0iJ;l«XJ^iS^ 
J^?S:^'v«^m$tl-5<t5tc;^J:oX43«3, -^0:^*6*^^* 
30 JR(D^m«ttA;P:/l 1 5fCj:^XPigie€EX«>-5. 6^ 
T, ^*e#?^*JKa:bX|ie**ffltifc*i^lCf!PbXitt?g 

r-5. 

[0 0 3 7] MiB^ 1 <D?Fm^m^u 1 .3 0 m.^ 
fc«?)<Dist^7X;n 3 1 a^m-r^f^mmmi 3 i^^^ 

iftti/XJH 3 1 a*^^ieti$nfc*«*S:h7«y:/b:3 

^m^'&Ti^mizmr-^a^^tfxD, m^it^m^ 

ti.iii)^<hfJ^^m^l 3 2*^^H-6nxv>-5)o 
40 [0 0 3 8] 1 3 2 «Tfl'HC«, Clc03fe*gP 1 3 

2*^^}gTt"-5iS«*Sr*:^c-r-5fc*«A>l 3 SS^ISltt 
^)nxl>-5, A> 1 3 3 lC«g5PBTS*^e,±#bX<^^ 
S*3fe«gBl 3 2:feJ;0C^?K|gM^PBlM.'N.S<;'ti*© 
ii^Sl 3 3 a;>^±T;fy(fiI(cM8e$nxt^-&, .^etcd 
<Z)ii^® 1 3 3 at±A>l 3 3 A'— 7 n — biti^ 
7K^mtii(0 K W >A> 112 'v^< fctb<Dmf&h$>t3 

[0 0 3 9] HatacO^atgCl 3 2<i:A>l 3 ScDWtC 
it. ^«ffil 3 2*^f,CD*e7K*iHU-f >A>1 1 2'vii: 
50 ^JSTbfj:triJ;3»C. 0«x.«i^!KtCj^^$nfc+-vy7' 
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1 3 4;5i^lt^nTl'^^. "tLxmti^^^yZfl 3 4\t 
*e*«C>?STfi&lh©;t*ffi^1= 1 3 3 a<DM±izm&^tl 

[0 0 4 0] ^1 (D^m'^m^^ 1 3 0 CDS±gSlCti^ 

(0 0 4 1] »2CD^M#>^*g6l 5 0«, ±i^UyS:^ 
iro^Mt/l^^gPl 3 0<D±;^(ceg$n, a:*Wtc^ 

1 1 3 0 tmmfj.mi$.tfji-DT\^^^, r lo 

?itt)^gTgCtCtiil»l=l 5 3 a<£:ftilLjt/'?> 1 5 3 

5 4*i^ttenTV:>^, -y:/! 5 4W±;^(^aj^Jg 
M^raM2{C«3fe*gPl 5 2<t. i«^/X*JH 5 1 a$ 
*«HLfciRg|gSl 5 1 :«^*^tte.nT^i-g). -^-UTSi 
aBIC«5Xh*}f»-r-2)5r5X:5'— 1 5 S^t^WStlT 

[0 0 4 2] :^mm<r)mmx'\t. f^KD^mmm^^i 

3 0 tm 2 (D^fm^^W^^ 1 5 0 «, El 5 (C^f J; 5 IC 

J;nti, ±#)tc:iBS$nfc^2co:^M<^^*g|5l 5 0(^ 
/l> 1 5 3 {c*7K$n;t$e7Kco5*., ^—/^--ya-L 

rc^^rm\zsim-^nrzm i o^*fi<^i»*gB i 3 o^^tt 

[0 0 4 3] W)^ 1 <D7FM!i3^5fegB 1 3 Oi:|g2CD 

ttJSB 17 0 tc^g^nTv^-sMJs,^ 17 1 ^mA^n^o 
^rzmt£Vft±^^m7 soyit^ffjmmji^mt, so 

P 1 7 2 5!)^c,2iaifi5l 7 0's^A$tl-5J;3tC?5:-3Tti 

^. ^L.X^*€#75i^*;^nfc^^i$g»P 1 7 2*^6 

mx-^titz^mt, mmmi 7 nzTM-^^nrcm. m 

[0 0.4 4] mmMm 1 7 3{immm 1 7 1 iz^-oxm. 
0. *nstti«i 17 4 \mmmm 1 7 3 T0r«ta«tc;a:o 

nf.j!]n^«|«l 7 3, iDS*S«l 7 4(Cj;-s,T. mScD 40 

umm, m^iiii^m2 3X:, mnm.m4o%\,zmm^n 
rz.^mtmma i 7 sd^e-jnta^n^, ;^j:*5inij^«!|jBi 1 
7 3idjirfmMmmi 7 4<Dmm\t^i\m<Df&mmm m 
yHit-f) {CctoTSflia^n, iiMizm^^tifcumm^ 

fli 1 7 4 tmmmm 1 7 3 'Simmm 1 7 1 <D±mm{z^ 

MLTfcJ;Vi. ^^-rntS. 7^5X^-1 5 5T^*." 
tt«T-#fj::<i^-pfc»/h;5:5X h^i-r»Pl^tS<t 1 7 3X 

(c^asaiaftii 7 i^-5-<Dte©«isgic*f-r-5«:^s*B* so 
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(0 0 4 51 ^m^m^mmm^ i 9 0 {z\t, muf^ 1 
■®^*e^i**g6i 3 oic*3tt'5/i>i 3 3iij^um2(D 

>F*Ei^l**gR 1 5 0 (Ctjtf -5/^> 1 5 3 tcm*$n>5:*e 
7K5r^n^*niRSS«l 3 l*>J;t/«S^fll 5 1 'vtg 

[0 0 4 6] ffls/'^-r :/ 1 9 2 jc«7!^>y 1 9 3 A^ifi-m. 

$nT*50. *>*^S3J^>7'1 9 3lCJ;oT, /'?>13 3 

t'**$nTtiSM7K«, iss^Bi 3 I'xffisisniit 
m^n^J^^fCTi-DTi-i^, — /i>i53(c«7K$ 
ti/cM/Kti. MWSilS75^*e«E;^/NVl.:f 1 9 4 75^:/^^$ 
ti;tSf7k/^'f 9 5tCj;-3T. '=t'P^5'>i7 1 9 6^i: 

[0 0 4 7] $ i\Z'^m'S'>i; 1 9 6 iMTK^iJfe^' >5' 
1 9 7«, Wimmmmti^n^WVlzr \ 9 8;!)i:J>S$tl 
it*S^A-m 9 9tCJ:-:>T«^$nT:feO. MzKMSfe 

^>i7 1 9 7 fcK=@^nTti-5:^^%$:^i;^j:(,i:7 

•5. 

[0 048] wism 1 (o^^mmm^^ i 3 0 \z^»:bn 

> 1 3 3ttBTg^nTl.i^M7K4'lCtt, Clc7)«ie*4'JC^ 

sns^*i6i^cr»sgsrMai-r-5fese>«it«^-y h 2 0 0 

*«gaS$nT*iO. cieoig«-fe>it2 0 Oco^^ffllS^fc 
ao'^. /t;i.:/l 9 4 43j;DfAVU:/l 9 8 5£PBS-r-5n 

> hD — ^ 2 0 1 ^*^M^nTI/i-5, 

[0 0 4 9] >i7 19 6 (DTmm\z\imm<Dmiz 

^^1 9 l;^«i8(te.tlT*5l9, C:c04'W5'>i^ 1 9 6*^ 
i!fKKK>/t>i 1 2*^^#f;lc$n/i:M 

9 1 izitmm/^-f y 2 0 2 *^*tg^$n, i^.32fes§ 191 

{c*iHxS^3S!fe$nfc*E7K«. :i(om!(^/-^-if2 0 2iz 

Ifrm-^tirz7f^>y2 0 3ICJ;:3T, mfSB'St^egl 5 1 

0 4<Dii^mt<Dmx'mic^-r^fttt><Dm^mm2 0 S/O^ 
mii^ihnxnK}, mmmmi 5 I'viEsi^n-sM**^ 

[0.0 5 0] :^^t&a)mmjzf}-^A^^m^m^i^m'>xy^ 

iasv'XT-A i©i!if^tcoi>Tittig-r-5t. *-r;^-fe5/ 

hX5"-->3 >l OfciJi/^T, '^XAjg2l*2 l*^*:;*j-t 

ly hwi.m-^2 0 ±(DW.mm<D<yx./\w^is[.m,x\'^^ij 
xAw*5(i?aiT. ^<D'^^jL/\mm¥^2 iw, *-r«a 

SX5"->i^3>l l#|c0^3OfflagB«fG3<^#5.© 

[0 0 5 1] ^bT7 7l'^>hggAL I MIC:fel'iT 
•Si:. *':;XA^ig^©2 2«. 7 7'rp^>h;5i^7U 



II 

too 5 2] ^.(D^ors.^mmmmiztn-f^is.m'p, m. 

0. 3 5m/s~0. 5m/s W«jt-fb$nfc5^'^7>7 

^a^T^PniPTi^e,, 7^';i'5'^si 0 i©^AP 1 1 

[0 0 5 31 «AP1 1 l*>e.»ASnfcS5^«. /1> 
13 3 \znWL^ntcm%^ 13 3a bT3fe«8R 1 

i*SBl 3 2{C*5ViT, Vit)tf-/t'7-<;i'hU'— ->3>$ 

XT^ifeK5*<£:iteTfc*{C, U^%mtmtt>X^\>^\><D 
\Zti^, 

[0 0 5 4] nM^m.^s.mu,\zii\,^xyf^m.mm^^ 

rifz^%\t, 5r5X^7- 1 3 5 tC*3liT5X 

ntc'ik. /i> 1 5 3 ic«^$n/ta^«= 1 5 3 a 

UT3fe*gE 15 2, $ e tC»JKj$M^rB^M2-v^*m 
^. ^«{gPl 5 2;foJ;C^^JK««^raM2lC*ViT. ± 

m<D^mU \ 3 2t5j;0:^JgJ^M^raM,T-©ti^tl^ 

[0 0 5 5] %m^m.'&fs\u^\zioi^^x^m'^tm^-^ 

t(HeiiiJl,^l 7 HC*5l->T. i^^P 1 7 2*i^,^A$n 
^±a!5?grBl7 5 0tt:g<«)«i^J^<cS^<h?g^$tl, JtiDl^« 

«i 7 3 iimmmmi 1 4^iisuTjiiffip 1 ? 5*^"=. 

jit{C*3tt-5±gBgSF«l7 5CDtt«<6^«#7'cC^a^£, i^»P 
1 7 2*^"=.®A-r^<i:^tC*gfig$nTl'i-5;<>^*, cmicpg 

[0 0 5 6] %imm.mz.^\zmnmmi\ 5 loigs/ 



(7) IfW^F 1 1-4049 7 

12 

XVH 5 1 a75^e,i«S^n;t5X h«C0M7K«. — Msfe 
«® 1 5 2 IC h 7 y^tlfc^, ^<D-mtm^, Sfc 
-SK«^^>;/:/'l 5 4<7)±ffi^ec>T/'?>l 5 3IC*7K 
$n^o ^©^A>1 5 3i?::t— /N'— 37D-U/i:Ji-CDi^ 
Tktt. A> 1 5 3 (C«iS$tlTl-i^®^« 1 5 3 a*^e, 
?ST-r^c:<i:tCi^j:i>, -eco|i67Kt±x S X^'- 1 3 5 . ^ 
JS».«?^MM.. ^«$*13 2. ^V;/:/l 3 4*igS 
bT/1> 1 3 S'x^TK^n^, -€-LT/t> 1 3 3 JcStK 

am/i-ryi 9 2(c^oT«^^iai 3 

>yi9 3{CioT, /1> 1 3 37jie.i*RSgl 3 I'v 

[0 0 5 7] Z.<Oii^\Z% 1 <^5F$e#»K^5fee5<D 1 3 0 (C 
43ViTtt, ±aKcEtt$nT^i^^2 W^FJifii^K^SgCl 
5 0Tffiffl$n;tM**. Plffiffl-r^.fcp{Cfj:t5TVi^ 

■5. 

20 (0 0 5 8] A->1 3 3ICtS±a!Oj;ptc, ffi=g$n-5 
M*4'W^M<KjS«^£:^S^ttlt--5;te6©igg-fe>-y-2 0 0 

^'^%,^<n-^m.mm.m.(r)^m%, ny\ 3 3tc**$n 

<&±lll-5J^'&fc:tt, =!>hn— 72 0 1«AVI'>''1 9 4 

3»C7S:oTti-2., c:.ntCJ:Df*S^B 1 5 l^^^tt^FM 
30 ^JRS«)<g^iM**iiS«$n. ^2<D^M#)l^*gBl 5 

0, $^>tc:-?-©T:^»;:iBS$tiT^i-5^i©^M«^|^* 

[0 0 5 9] ;5:*i«a?en>hD— ^2 0 1 «. mm±.> 

-y-2 0 0»CJ:;5?Fi^#;S^05^taiSgm*^Rff^M^±(Hl-5 

«^tc, /"«;i':/i 9 4*5j;o:/N';i':ri 9 s^mmi^xm. 

oizmmi^x^-^ftTit^. ^titmmz, isaf-fe^iJ-2 o o 
ic J: ^ ^Mtjjss mj^^Tj^m^M ^rm^m-^\z 

^» li-S J; ^ tcSdl^r ■& J: 5 »c«fiJc UT >£) J; 

i^:3X h*fiM$13-SCt?5tT€r^. 
[0 0 6 0] $^lCtt>rai$'>^^ 1 9 6 (dK-S^nXVi-g) 
mmt, #t^/^•'f 7^2 0 2tC^K$tlfc^5S^3§2 0 5 

Si^Bl 5 li*>eie^$n«)J;^t;a:oTt»-5feii?), 
50 <r^^»fi«!>fi§5*^«*t»i#-T?#*. 



13 

[0 0 6 1] td^ST, B?rie<75.^35^S§ 2 0 5 'vW, d 
(Dm^^^2 0 5CDHU©lC^ttenfc.^5^^S§ 1 9 1 (C 

OSSiiSX@(CiJliT, c:c0.fi5S^f§2 0 5 IC**UT 

(0 0 6 2].±j$tfc7^;i'5'gei 0 1 tCf^;lT, 0 
7-c;U^'Sei 0 2{r:tetiT, ^ 1 C0>FM^^^^*gB 1 3 

o»cjii-r*'Ss^a2 1 nc«UT«, tt*s/w:/2 i 
2$:^4UT*)i7K*^§t;^$n, mmyx)i2 1 l a*^ 

nrv^s. ;&:t57>(';i'^'^Mi 0 2«, mmmm2 1 1 

[0 0 6 3] 7^;l'^'glgl 0 2tCt3liT(i. ?FM#)I^ 

0 2^^!^Tffiffl$n-i)M*:l!«rM^>-rcii:;f&M*g-Cfe 
[0 0 6 4] ;Jf:*3t5K^JSCDJg^Ttt, :T^M<^^£gC^ 

±T3®trgBebTVifc!ot, dtitcpige-r, sot^ico 
;i^^-©-BPXtt^«e*, }^*«i2 0 4<Dmmz^tt>x 

fcJ:V^. EP-^. iDl^«S«l 7 3fCJ;-:3T*Dl^T*ISlCl. 

[0 0 6 51 lJA±*Sll«OJgii«. ■^X/MC3»*L.TUv' 

X h^?!iSa3S43=kO;3l#MSi&fT^m^Jl^i!l31->X5" 

mm(Dmmmm. ^sjx-^u-i^x h^s^Bcox,, c 

OT2-^iK«ffia^BDEV,, DEV2JC?*LT0[)i5f.jS 

SSSfe-i^XAJclSe-r. 0iJ^«LCDffl;tf5XS«T 
[0 0 6 6] 

[%m<D^m] m:^mi'-8<Dmmmmiz^tni. 
<of^timzi3\,^x^^'f<oTm<&}=s:i^Psmz^'^-r^ d 
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^^m-r^tA^oimx'$>K). ■^\zmm^m<7im^<D^r^ 

[0 0 6 7] 11^112, 3(O^S»MIC*5ViT«, ffiffl 

-5 fc i6 fcM {d« ^-r -5 « « ^ -r d t 

ti^. $etcM*^3C05Qffi^HlcJ;n«. ±T^gld 
|gT*.t), dCDdt«H&S^>X>i7'ziX h(g«tc« 

[0 0 6 8] m^m4<Dmmmmizio\,^x\,t, ^m^^m 
^mizvxTumTiiiimm^n^rztfjiz, ^m'^m^miz 

[0 0 6 9] m^m5(Dmmmmi,z^nift, i5ii}x$n;t 

20 X$>^, 

[0 0 7 0] m^m 6 (D^ummmiz^tm. ^fm*^^* 
J6<^>tf«a*^i-<&fl»f^ia«tc^^-r-5i^ti^-r-5isix:^ 

[0 0 7 1] m^m7. 8 0)^mmm\zjin{t, mm^ 

i;t. ffM(c«3fe$n«.^*Eti^*^co«^psT-5d 

30 [iaffi(^ttWJ:l!£l^] 

[01] *S5W©^iicofl^J8td*^*^-5^flj;Kis«as->x 

[02] 0lCDM:njmfi6j2l3S->Xx-A(DiE®*^^^?tie 

[03] 0i©&^jj^ifeiiaa->x5^ACD«®d>s^fcgi 

[04] 0icoM^U:K#iei31i^X7^A{cJS-r-SMSX7^ 

[0 5] 0 i<^)&^ji:R»5as>'X5^AJdt5tt-5:7-<;p^' 
40 mm<Df^^m^^mrm.mm<^mmmx^^. 

[0 6] 0 5<^7-<;i'^&M<i:«S;5:^flaO7-i';i/^^ 

g©i'9a5«ifi)t*5^-r«aE»fffl©itti^0-ci&«.. 

1 m^S«!J!ia->X7^A 

10 1. 10 2 y^)U:$'mm 

13 0 ^1 07FM*fel^*aP 
1 3 3, 1 5 3 A> 

150 ^2o:T^M#ll^5fegI5 

1 9 1, 2 0 5 m^^m 

50 2 0 0 fiS-tr>-!t 
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